Dystonias are a group of disorders characterized by muscle contractions that can produce twisting and repetitive movements or abnormal postures. Dystonias of the head and neck region, except for spasmodic dysphonia, are rarely described in the otolaryngology literature. Ironically, it is the otolaryngologic surgeon's knowledge of anatomy and physiology of the head and neck that can be of greatest benefi t for patients suff ering from these disorders. Medical and surgical treatment options are available in treating this disorder. Th is article is intended to serve as an introduction and overview of dystonias for the otolaryngologist-head and neck surgeon.
Introduction
Dystonia is a syndrome of sustained muscle contractions, oft en causing twisting and repetitive movements or abnormal postures. 1, 2 It is not a disease, as it has numerous etiologies. Dystonias are oft en diffi cult to recognize because of their variable expressions and the high variability in the speed of the contractions. Some of the distinguishing clinical features of dystonia are as follows:
• Th e direction of the contraction is consistent, and there is continual involvement of the same muscle group. 3 • Dystonia becomes evident during movement (action dystonia), and the causal movement may be nonspecifi c or extremely task-specifi c.
• Abnormal movement can disappear if the body part is placed in a null position (this feature can distinguish dystonia from myoclonus, chorea, and tremor because those movement disorders cannot be stopped by a change in body position.) 4 • Dystonic movements can be reduced by sensory "tricks" known as geste antagonistes. Touching the involved body part can reduce the muscle contraction.
Epidemiology
Dystonia is the third most common movement disorder, with Parkinson disease and essential tremor, respectively, being fi rst and second most common. 5 Primary dystonia (see defi nition below) is estimated to aff ect 3.4/100,000 for generalized dystonia and 29.5/100,000 for focal dystonia. 6 Childhood-and adolescent-onset dystonias are more common in Jews of Eastern European ancestry.
Classifi cations
Dystonias can be classifi ed according to age of onset, body distribution, etiology, or genetic criteria. Age at onset is a prognostic indicator. Th e younger the age at which dystonia begins, the more likely it will become generalized, whereas the older the age at onset, the more likely it will remain focal.
Body distribution, described by Langlois et al as focal, segmental, multifocal, or generalized, also has prognostic implications (table). 4 Th e vast majority of patients in whom symptoms of dystonia begin in their legs will develop a generalized dystonia, whereas only a minority of patients whose symptoms begin in the cervical region will have it spread to other body parts.
Dystonia in the head and neck region. Blepharospasm.Th is dystonia (fi gure, A) involves bilateral, synchronous, forceful, involuntary contractions of the orbicularis oculi muscles, causing either repetitive blinking (clonic spasms) or more sustained closure of the eyelids (tonic spasms). It usually occurs in the sixth decade of life and is more common in women. 7 It can be aggravated by exposure to bright light, watching television, reading, driving, or fatigue. When blepharospasm spreads to involve the oromandibular according to etiology into the following four groups 4 Primary dystonia. Primary dystonias can be divided into familial and nonfamilial types. Th e nonfamilial, sporadic type is the most common form of primary dystonia, and its onset usually occurs in adulthood. Primary dystonia is manifested by symptoms of dys-region, this dystonia is referred to as Meige syndrome, oral facial dystonia, or cranialcervical dystonia.
Oromandibular dystonia. Oromandibular dystonias can aff ect the jaw, lower face, mouth, and/or tongue. Spasms of the oromandibular muscles can cause uncontrolled jaw opening (fi gure, B), jaw closing, jaw deviation, tongue protrusion, and/or lower face twitching. Most patients will demonstrate predominantly jaw opening or jaw closing symptoms, but mixed pictures can be seen. Jaw symptoms are oft en associated with tongue protrusions and lower facial twitching. Speech and articulation problems are common, but swallowing dysfunction is usually not clinically signifi cant.
Spasmodic dysphonia. Th is condition is characterized by dystonic spasms of the laryngeal muscles. Th is dystonia is most frequently seen in women, and age at onset most oft en falls within the fourth or fi ft h decade of life. 7 Spasmodic dysphonia can be divided into the adductor type (most common), abductor type, and mixed types. Symptoms can be aggravated by stress and anxiety and can be reduced by singing or whispering.
Cervical dystonia (spasmodic torticollis). Cervical dystonia is the most common form of focal dystonia. It occurs most frequently in women and in the fi ft h decade. 7 It involves involuntary contractions of the neck muscles, resulting in abnormal movements and postures of the head (fi gure, C). Torticollis is the most common type of the cervical dystonias and predominantly involves a rotational movement. Other types of cervical dystonias include laterocollis, retrocollis, and anterocollis.
Cervical dystonia is oft en a complex disorder involving combinations of head postures, spasms, and jerks of the head, as well as dystonic posturing of the shoulders. Because the spasms may be rhythmic, an erroneous diagnosis of essential tremor is oft en made initially. However, the rhythmic spasms tend to have a directional component and may be replaced with jerky movements or abnormal posturing that is not seen in essential tremor. Cervical dystonia may spread to contiguous body areas but rarely becomes generalized. Neck pain is a major source of disability, occurring in 70 to 80% of patients. 8 Classifi cation by etiology. Dystonias can be classifi ed tonia without any additional neurologic fi ndings. In this type, there is no identifi able cause (such as prior head trauma, medications, or a neurologic disorder) for the dystonia. Primary dystonia in childhood usually begins in the limbs and oft en progresses to generalized dystonia. In adults, primary dystonia begins in the arm, neck, or cranial structures and rarely progresses to generalized dystonia. At least 16 genetically transmitted disorders cause the familial type of primary dystonias, and these are designated DYT1 through DYT16, according to the gene mutation involved. 9 Secondary dystonia. Th ese dystonias arise from injuries to or abnormalities of the nervous system, most commonly involving the basal ganglia. Lesions or insults to the thalamus, cortex, cerebellum, brainstem, and spinal cord have also been reported to produce dystonias. Secondary dystonias may also be associated with medications, infections, toxins, or metabolic or paraneoplastic disorders. Trauma has been reported in 10 to 20% of cervical dystonia cases. 8 It is important to note that the dystonic signs and symptoms may appear long aft er the original insult and may be progressive.
Dystonia-plus syndromes. Th e clinical features of these dystonias are associated with parkinsonism or myoclonus. Th ey are genetically transmitted disorders.
Heredodegenerative diseases. Patients with heredodegenerative disorders-such as early-onset Parkinson disease, Wilson disease, lysosomal storage disorders, and other metabolic disorders-may demonstrate dystonic symptoms as part of their disorder.
Pathophysiology of dystonia
Th e major characteristic of dystonic movement is the combination of simultaneous, sustained contractions of agonist and antagonist muscles. Voluntary movement is impaired because of the altered activation of the agonist muscles, the contractions of antagonist muscles, and the spread of contractions to other distant muscles not involved in the given task.
No morphologic abnormalities have been consistently observed in dystonic patients. Th e neurologic structures most oft en implicated include the basal ganglia, thalamus, and premotor cortex, but the brainstem, spinal cord, and peripheral nerves have also been implicated.
Dystonia has been linked to disrupted cortical motor function. Impaired cortical functioning may lead to the loss of inhibition of spinal and brainstem refl exes, which can then result in the loss of control of muscle activity during movement. In addition, impaired sensory aff erent fi bers and proprioceptive inputs coming from adjacent body parts may be abnormal and cause physiologic changes in the motor system. Th is may cause dystonic patients to be unable to selectively activate specifi c muscle groups.
Evaluation of the dystonic patient
A careful history and physical examination are imperative in evaluating a patient with dystonia. Particular attention should be given to drug exposures and any family history of dystonia. Video documentation is helpful in evaluating patients initially, as well as in
Figure. Illustrations show the appearance of patients with blepharospasm (A), the jaw-opening type of oromandibular dystonia (B), and cervical dystonia (C).
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evaluating the eff ectiveness of therapy by providing a comparison of a patient's movements pre-and posttreatment.
In general, isolated dystonia presenting in adulthood without other neurologic signs or symptoms is most likely a primary dystonia. In these cases, the workup should include magnetic resonance imaging of the brain and cervical spine to rule out focal lesions. Genetic testing is reserved for patients with a family history and/or with the onset of dystonia before the age of 26 years. Because it is treatable, Wilson disease should be evaluated in patients presenting before 50 years of age by testing for serum ceruloplasmin levels. Patients presenting with other neurologic signs and symptoms require a more complete neurologic evaluation.
Treatment
Individualized treatment for the patient with dystonia is dependent upon the site of involvement, the severity of the dystonia, the type of dystonia, the age of the patient, and the degree of dystonia-related disability. Treatment options fall into three general categories: oral medications, chemodenervation, and surgery.
For most patients with focal dystonia, botulinum neurotoxin (BoNT) is regarded as the treatment of choice. For patients with generalized dystonia, medications or surgery may be indicated, although BoNT treatment is benefi cial if focal areas are causing disability or pain.
Medications. Levodopa/carbidopa can be highly eff ective in dopa-responsive dystonia, a dystonic syndrome that typically begins in childhood and is oft en associated with parkinsonism. In the primary dystonias, dopaminergic drugs are not as eff ective, although as many as 10% of patients may report some benefi t. 10 Anticholinergic agents may be eff ective in 40 to 50% of dystonia patients. 10 Drugs such as trihexyphenidyl are begun at low doses and increased slowly, either until improvement is seen or side eff ects occur. Children tolerate these medications at higher doses and may benefi t at levels not tolerated in adults.
Baclofen and benzodiazepines such as clonazepam have been used alone and in combination with other drugs. No controlled trials of either of these agents have been performed, but case studies have been reported. Various other agents have been used for dystonia, including tetrabenazine and anticonvulsants, but benefi t without side eff ects is not frequent.
Botulinum toxin injections. BoNT For example, selective denervation of the involved musculature has been applied to cervical dystonia and spasmodic dysphonia. For cervical dystonias (e.g., spasmodic torticollis), the technique involves sectioning the spinal accessory nerve with or without selective dorsal ramisectomies.
Chhetri and Berke described a procedure for spasmodic dysphonia in which adductor nerve fi bers of the recurrent laryngeal nerve are severed and reattached to the ansa cervicalis nerve. 11 Isshiki et al describe a midline lateralization thyroplasty technique (type 2 thyroplasty) for the treatment of spasmodic dysphonia. 12 Whether the success of Isshiki's procedure is due to the mechanical relaxation of the vocal folds or is a result of geste antagonistes is unknown.
In an eff ort to disrupt the abnormalities in brain function leading to dystonia, neurosurgeons are performing pallidotomy and pallidal stimulation (otherwise known as deep-brain stimulation) procedures. Both procedures attempt to cancel pathologic output from the basal ganglia. Th e benefi t of pallidal stimulation over the creation of the destructive pallidotomy lesion is that it can be reversed and modifi ed. Recent studies have shown promising benefi t with deep-brain stimulation of the globus pallidus interna for dystonia. 13 In conclusion, the dystonia family of syndromes is complex and relatively rare. Management of these syndromes requires a multidisciplinary team, including otolaryngologists, to provide optimal care.
